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BRIEF ASSESSMENT

PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: SHUTTLE MEADOW RESERVOIR DAM
Inventory Number: CT00162
State Located: CONNECTICUT
County Located: HARTFORD
Town Located: NEW BRITAIN-SOUTHINGTON
Stream: WILLOW BROOK
. Owner: NEW BRITAIN WATER COMPANY
q - Date of Inspection: DECEMBER 6, 1978
Inspection Team: PETER M. HEYNEN
CALVIN R. GOLDSMITH
GONZALO CASTRO
THOMAS O. KELLER
HAROLD OLSEN
b [ 3

The 560+.foot long dam consists of an approximately 38
foot high earth embankment and concrete coping with a
concrete corewall along the axis of the dam. The total
height from the corewall foundation to the top of the
] concrete coping is 51.3 feet. Upstream and downstream
. slopes are inclined to 2 horizontal to 1 vertical and 1.8
horizontal to 1 vertical, respectively. A concrete and
brick gatehouse in the reservoir serves as an intake
structure for a 30 inch cast iron supply main which runs
under the dam to a downstream pump station. There is also
said to be a 24 inch cast iron supply main under the dam,
- which was abandoned after the 30 inch main was put into
service in 1893. -The spillway is actually a concrete weir
in a relatively flat, 7.5 foot deep, vertical-sided stone
masonry channel. However, there are 4 foot high wooden
stoplogs presently acting as a weir in the channel. There
are two permanent diversions into the reservoir in the form
of canals constructed in old streambeds. The east diversion
passes near the right end of the dam and inlets to the
reservoir upstream of the dam. The west diversion inlets at
the left end of the dam.

-
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Based upon the visual inspection at the site and past
P : performance, the dam is judged to be in good condition. No - * ’

evidence of instability of the embankment or appurtenant
structures was observed. There are areas requiring
attention.
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Based upon the size (Intermediate) and hazard classifi-~
cation (High) of the dam in accordance with Corps of
Engineers Guidelines, the test flood will be equivalent to
the Probable Maximum Flood (PMF), plus a portion of the
runoff from each of the diversion areas equivalent to the
capacity of each diversion canal. -Peak inflow to the
reservoir is 4300 cfs; peak outflow (Test Flood) is 1400 cfs
with the dam overtopped 0.6 feet. The spillway capacity
with the stoplogs in place, based upon our hydraulics
computations, is 670 cfs, which is equivalent to 48 percent
of the routed Test Flood Outflow..

It is recommended that the owner remove the stoplogs
immediately upon receipt of this report. It is also
recommended that further studies be undertaken to perform a
more refined hydraulic/hydrologic study to determine the
best way to increase the ability of the spillway to pass a
greater percentage of the Test Flood.

Further studies should be conducted by the owner
pertaining to the seepage at the toe of the dam, the matter
of possibly widening the top of the embankment, the
hydraulic configuration of the inlet canals as they relate
to the safety of the dam, and an evaluation of the outlet
piping system, particularly the condition of the abandoned
24 inch cast iron supply main.

The recommendations and remedial measures above, and as
described further in Section 7, should be instituted within
1 year of the owner's receipt of this report.
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This Phase I Inspection Report on Shuttle Meadow Reservoir
has been reviewed by the undersigned Review Board members.
In our opinion, the reported findings, conclusions, and
recommendations are consistent with the Recommended
Guidelines for Safety Inspection of Dams, and with good

engineering judgment and practice, and 1s hereby submitted
for approval.

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engineering Division

FRED J. RAVENS, Jr., Member
Chief, Design Branch
Engineering Division

SAUL C. COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expec 1{ously those dams which may pose hazards to
human life or oJroperty. The assessment of the general
condition of the dam is based upon available data and visual
inspection. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope
of a Phase I Investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam,
removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if
inspected under the normal operating environment of the
structure.

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It
would be incorrect to assume that the present condition of
the dam would necessarily represent the condition of the dam
at some point in the future. Only through continued care
and inspection can there be any chance that unsafe
conditions will be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses., 1In accordance with the
established Guidelines, the Spillway Test Flood is based on
the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
there of. Because of the magnitude and rarity of such a
storm event, a finding that a spillway will not pass the
test flood should not be interpreted as neccessarily posing
a highly inadequate condition. The test flood provides a
measure of relative spillway capacity and serves as an aid
in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
SHUTTLE MEADOW RESERVOIR DAM
SECTION I

PROJECT INFORMATION

1.1 GENERAL

a. Authority - Public Law 92-367, August 8, 1972,
- authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England -

- Region. Cahn Engineers, Inc. has been retained by the New ® 4
England Division to inspect and report on selected dams in
the State of Connecticut, Authorization and notice to
proceed were issued to Cahn Engineers, Inc, under a letter
of November 28, 1978 from Max B. Scheider, Colonel, Corps of
' Engineers. Contract No. DACW 33-79-3-0014 has been assigned -
r by the Corps of Engineers for this work. » o
b. Purpose of Inspection Program - The purposes of the
program are to:
(1) Perform technical inspection and evaluation of non- -
E federal dams to identify conditions requiring » g
' correction in a timely manner by non-federal
interest.
(2) Encourage and prepare the States to quickly
initiate effective dam inspection programs for non-
- federal dams. ® L4

(3) To update, verify and complete the National
Inventory of Dams.

c. Sco of Inspection Program - The scope of this
Phase I inspection report includes: ’ g

(1) Gathering, reviewing and presenting all available
data as can be obtained from the owners, previous
owners, the state and other associated parties.

(2) A field inspection of the facility detailing the » L4 q
visual condition of the dam, embankments and
appurtenant structures.




° ° ° ° ° ° PY ° ° ° ®
° ° ° ° ° ® ° ° ° ° °
~ L4
VI mnavds
€ 2 1 0
ol S 1 ®

1ND1LO3NNOD

# mwon V7N

*
AN

.
. . 7 .
.- Nyie s 2 . o ;
. " (@Y, Ee.
wyvy UVIS e . ®
BIIN NIOUS : ‘ N .
p g (& . N
A . .
L : . . o - ” / . 00 ’

K|
L)

<

e N - ‘. v \
— - . * ‘ P 2 _ ,
g 153801 UVLS . s
. ) i 7én0aw 0> . < aivst, X g

iasmyh ) - . NIVINNOWIN b N ®

4 . . SMOPEIN 1, w

| av A ,- X K
\ v PR \ J opnd) .
Q) i Osld b . . - [
- °
Va . d . % A .- : ) R
' W T
o
@
\\\\\
\\\\\\\ .
) ®
v
vd =<L‘w
4 N-.SZBO!. Y . H

NOHYINIWY g o
®
®
o
o




(3) Computations concerning the hydraulics and
hydrology of the facility and its relationship to
the calculated flood through the existing spillway.

(4) An assessment of the condition of the facility and
corrective measures required.

It should be noted that this report does not pass
judgement on the safety or stability of the dam other than
on a visual basis. The inspection is to identify those
features on the dam which need corrective action and/or
further study.

1.2 Description of Project

a. Location - The dam is located on Willow Brook in a
rural area of the towns of New Britain and Southington,
County of Hartford, State of Connecticut. The dam is shown
on the New Britain U S.G.S. Quadrangle Q; having
coordinates latitude N 41°38.7' and longitude W 72749.2'.

b. Description of Dam and A urtenances - The dam is
an earth fill dam approximately 56 eet long, the top of
which 1is approximately 38 feet above the bed of Willow
Brook. A concrete corewall 46.5 feet high is aligned along
the axis of the dam and rises to approximately 4 feet below
the 8 foot wide earth crest of the dam. A concrete coping
wall 2 feet wide at the top, was built along the upstream
edge of and 6 inches higher than the crest of the dam for the
purpose of dissapating the force of wind-driven waves
washing up against the upstream face and crest of the dam.
The upstream slope of the dam, on an inclination of 2.0
horizontal to 1 vertical, is protected against erosion, from
the coping wall down to the floor of the reservoir,. by hand-
placed riprap overlying a layer of broken stone. The
downstream slope, at an inclination of 1.8 horizontal to 1
vertical, is covered with a heavy growth of grass. An earth
berm, also grassed, runs along the toe of the slope. The
bottom of the reservoir in the area of the gatehouse has
been protected in a manner similar to the upstream slope to
minimize turbidity of the water at the low level intake.
The gatehouse, a brick and concrete structure in the
reservoir itself, houses the intake to the 30 inch low level
cast iron outlet pipe which feeds the pump station and the
treatment plant, both downstream of the dam. The three
intake ports to the gatehouse are controlled by heavy sluice
gates located within the substructure of the gatehouse. A
24 inch cast iron pipe running from the previous gatehouse
under the dam, was abandoned after the new gatehouse and
outlet were constructed in 1893. There are valves and a
system of interconnected pipes underground near the
downstream toe of the dam which are accessible by means of a
series of manholes and buried cylindrical brick structures.
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There are two permanent diversions to the reservoir. One,
at the left end of the dam, flows under the roadway which
runs along the left side of the dam, and into the reservoir.
There is a sidechannel off the diversion just upstream of
the dam designed to divert water directly to Willow Brook
without entering the reservoir. Another diversion at the
right end of the dam has provisions for a cutoff and a gate
to divert water into the spillway channel just before the
concrete spillway sill. The spillway is actually a 7.5 foot
high wvertical sided masonry channel with 4 foot high
stoplogs atop a series of concrete steps approximately at
the mid point along the channel. At the end of the stone
channel the water passes over a concrete sill to the hand-
placed stone-lined channel which flows into Willow Brook.

c. BSize Classification =~ INTERMEDIATE - The dam
impounds approximately 5100 acre-feet of water at the top of
dam elevation. According to the Recommended Guidelines, a
dam with storage of between 1000 and 50,000 acre-feet of
vater is classified as being an intermediate size dam.

d. Hazard Classification - HIGH - Suburban develop-
ments of the City of New Britain, including the Lincoln
School and Slade Junior High School, are located downstream
on or near Willow Brook beginning approximately 1 mile from
the dam.

e. Ownership - The New Britain Wwater Company
The City of New Britain
1000 Shuttlemeadow Avenue
New Britain, Connecticut
Mr.- John McManus (203) 224-2491

f. Operator - Mr. John McManus (203) 224-2491

g. Purpose of Dam - Public Water supply.

h. Design and Construction History - The following
information is believed to be accurate based on the plans
and correspondence available.

A dam and gatehouse were built in 1857 to provide New
Britain with a public water supply. 1In 1884, a canal was
constructed at the east (right) end of the dam to divert
water from the 0.7 square mile Panther Swamp watershed into
the reservoir. In 1890, it was recognized that the
reservoir was not going to provide an adequate water supply
in the future for the rapidly growing City of New Britain,
and construction of a new dam was authorized. The existing
gatehouse and supply main were abandoned and the dam was
completely removed. The present dam was constructed just
downstream of the earlier dam with the present gatehouse and
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supply main built as shown on the Shuttle Meadow Dam Plan
sheet in Appendix Section B. Also constructed at this time
was the west canal at the left end of the dam. The dam,
canal and gatehouse were done by contract with the Troy
Public Works Company of Troy, New York as designed and
supervised by Percy M. Blake.

In 1912, the dam was raised 4 feet and the concrete
coping wall was added. The concrete corewall was also
raised 4 feet. At some time around the 1912 raising, the
original gatehouse built in 1857 was removed.

The Connecticut Board of Civil Engineers, in a letter
dated December 19, 1938, ordered the City of New Britain
Board of Water Commissioners to among other things, increase
the spillway capacity, widen the top of the dam from 9 to 20
feet, and remove all trees and saplings from the diversion
canal embankments. The top of the dam was ordered widened
to avoid future sloughing similar to that which occurred
during the 1938 hurricane when spray from waves and wind
washed over the dam onto the downstream slope. No record of
these repairs or alterations was located.

i. Normal Operational Procedures - The 30 inch low
level supply main from the gatehouse remains open supplying
water to the pump station. 1In the infrequent event that the
pump station is completely shut down, the supply main would
be closed at the pump station leaving the intakes to the
entrance of the main in the gatehouse open. The buried
valves to the low level outlets, near the toe of the dam have
not been utilized for as long as the water company engineer
can remember. The four foot high stoplogs in the spillway
channel usually remain in place, sometimes raised another 8
inches to provide increased storage for the reservoir.

1.3 Pertinent Data

a. Drainage Area - 2.94 square miles including the east
and west canal diversions. Terrain is rolling and largely
undeveloped.

b. Discharge at Damsite - Discharge from the reservoir
is from a 30 inch cast iron supply main and from the spillway
channel.

1. Outlet works (conduit) size: 30 inches
2. Invert El.: N/A
3. Maximum known flood
at damsite: N/A
4
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5.
6.
7.

9.
10.
11.

1.

2.

Ungated spillway capacity
€ top of dam:

Ungated spillway capacity
@ Test Flood Elevation:

Gated spillway capacity at

normal pool el.:

Gated spillway capacity @
test flood el.:

Total spillway capacity
@ test flood el.:

Total project discharge @
test flood el.:

Elevation (ft. above MSL)

Streambed at centerline
of dam:

Maximum tailwater:

West (left) diversion
canal inlet:

East (right) diversion
canal inlet:

Recreation pool:
Full flood control pool:
Spillway crest (gated):

Design surcharge (Original Design):

Top Dam:

Top of diversion canal embankments:

Test flood design surcharge:

Reservoir
Length of maximum pool:

Length of normal pool:

— .y TP

670 cfs @
el. 380+

N/A

N/A

N/A

N/A

1400 cfs

342.5 (approx.)

N/A
372.5+

372.5+
N/A
380.4
174.4
N/A
380.4
380

N/A

6000+ ft.
6000+ ft.
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6.
7.

Length of flood control pool:

Storage

Recreation pool:
Flood control pool:

Spillway crest pool
{Top of Stoplogs):

Test flood pool:

Reservoir Surface

Top dam:

Test flood pool:
Flood~control pool:
Recreation pool:

Spillway crest:

Dam

Type:

Length:
Height:

Top Width:

Side Slopes:

Zoning:

Impervious Core:

Cutoff:

Grout curtain:

N/A

N/A

4300 ac.-ft.

N/A

230 ac.

N/A

N/A

N/A

183 ac. (See

Appendix Section
D-11)

Earthfill with
concrete corewall

560 ft.

Structural=51.3
ft.; 38 ft. above
original meadow
level.

10 ft.

2H to 1V upstream
1.8H to 1V down~
stream

N/A

Hand mixed and
placed concrete

corewall

N/A

N/A

' ® ) ®
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10. Other: Concrete coping
wall at upstream
crest of dam
h. Diversion and Regulating Tunnel
1. Type: 2 diversion canals
2. Length: N/A
3. Closure: N/A
4, Access: To right and left
of dam
5. Regulating Facilities: Gates to channel by- - ;
passing reservoir
i. Spillway f
1. Type: Stone masonry ’
channel with - 1
concrete sill
2. Length of weir: 18 f¢t.
{across channel) i
3. Crest el. (stoplogs): 374.4 R i
4. Gates: 4 foot high wooden
stoplogs
5. U/S Channel: Shallow 20 ft. wide J
approach channel ' *
6. D/S Channel: Shallow discharge
channel
7. General: N/A
j. Regulating Outlets - W
b
1. Invert: N/A
2, Size: 30 inch diameter
3. Description: Cast iron pipe. - .’
Supply main from 1
reservoir. 1
3
7
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4. Control Mechanism:

5. Other:

° o {
Gate to intake ]
structure. Valve at
downstream toe of {
dam embankment. i J
Abandoned 24 inch d o «

cast iron supply
main,




SECTION 2: ENGINEERING DATA

2.1 Design

a. Available Data - The available data consists of
drawings by the City of New Britain, and correspondence by
Percy M. Blake, the Connecticut Board of Civil Engineers,
Edward W. Bush and Clarence M. Blair both members of the
Connecticut Board of Civil Engineers, William FE. Tyler of
the City of New Britain, Arthur L. Shaw of Metcalf and Eddy,
J. J. Curry, B.L. Bigwood of the Water Resources Division of
U.S. Geologic Survey, B. H. Palmer of Chandler and Palmer,
George W. Wood of the City of New Britain, and an article
which appeared in the New Britain section of the Hartford
Courant in December 1978.

b. Design Features - The data and correspondence
indicate the design features stated previously in this
report.

c. Design Data - There were no engineering values,
assumptions, test results, or calculations available for the
original construction or the 1912 raising, other than
information on watershed areas feeding the reservoir,

2.2 Construction

a. Available Data - As built drawings were not
available for the dam, nor were any actual construction
records.

b. Construction Considerations - No information was
available.

2.3 OQperations

Lake level readings are taken daily. The dam spillway
capacity has not been exceeded to our knowledge.

2.4 Evaluation
a. Availability - Existing data was provided by the

State of Connecticut and the owner. The owner also made the
dam available for our visual inspection.

b. Adequacy - The 1limited amount of detailed
engineering data available was generally inadequate to
perform an in-depth assessment of the dam, therefore, the
final assessment of this dam must be based primarily on
visual inspection, performance history, and hydraulic
computations of spillway capacity based upon approximate
hydrologic judgements.
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c. Validity - A comparison of record data and visual L4 o
observations reveals no observable significant
discrepencies in the record data.
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General - The general condition of the dam is good.
Inspection did reveal some areas requiring attention. The
reservoir water level was at elevation 361.2, 19.7 feet
below the top of the coping wall, at the time of our
inspection.

b. Dam:

Crest -~ The crest is grass covered and has a
concrete coping wall along the upstream edge as shown in
Photo 1. No misalignment of the crest was observed as
judged by the coping wall. Small depressions (probably tire
tracks) on the crest due to trespassing vehicles were
observed. Spalling of the concrete coping wall has occurred
as can be seen in Photo 2.

Upstream Slope - The upstream slope is covered with
hand placed riprap and is generally in very good condition
as shown in Photo 1. There are two small areas near the left
abutment and near the top of the slope where riprap is
missing.

Downstream Slope - A view of the downstream slope
in Photo 7 shows it to be covered with a heavy growth of
grass, as is the berm along the toe of the slope also seen in
Photo 7. A gentle hump was observed in the berm near the
center of the dam. Several small areas of minor erosion a
few inches deep were observed beneath the grass on the
slope. Minor trespassing on the downstream slope was
observed.

Two wet 2zones were observed near the two ends of
the dam immediately downstream of the berm as shown on the
dam plan sheet in Appendix Section B. The zone near the left
abutment was approximately 35 feet by 25 feet in area. The
zone near the right abutment was approximately 45 feet by 25
feet in area and can be seen in Photos 7 and 8.

A standpipe observation well with an inside
diameter of 2.5 inches was found in the wet zone at the right
end of the dam (Photo 9). Clear water was observed flowing
from the pipe at a rate of 0.04 gallons per minute as
measured by timing the rise of water in the pipe after
removing a few inches of water. A sounding of the pipe
indicated it had a depth of 21 feet from the ground surface,
which is the same depth given in a letter dated August 15,
1963. In that letter, a description of a small amount of

. clear water coming from the well seems to indicate no

significant siltation of the well has occurred since 1963.
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Stones were observed at the intersection of the
downstream toe of the berm and the left abutment as shown in
Photo 10. It is not known whether the observed stones are
part of a toe drain. Also near the intersection of the
downstream toe and the left abutment there is a vertical 24
inch diameter steel pipe sticking up about up about 1 foot
above the ground surface and filled with soil to within a
few feet from the top. The purpose of this pipe is not
known.

There is a possible rock outcrop or boulder
downstream of the downstream toe of the embankment.
Approximately 5 square feet of the rock was visible.

Spillway - The walls of the spillway approach
channel an% discharge channel are of stone masonry con-

struction and are in good condition (Photos 5 and 6). There
are a few stones and some mortar dislodged from the face of
the walls. Several large pieces of cut stone are resting on
the channel floor. They are designed possibly to dissapate
the effects of water striking the channel walls. The stone
blocks are extraneous to the spillway, i.e., they were not
dislodged from or originally part of the spillway or
channel, and hence do not present a problem, other than
impeding flow in the spillway channel. The floor of the
channels are of stone with some grass growing through. The
wooden stoplogs in the spillway channel appear very sound
and in good condition.

c. Appurtenant Structures - There are several cracks
in a concrete wall supporting the roadway passing over the
left diversion canal inlet to the reservoir. The most
severe cracking is to the right of the canal inlet as shown
in Photos 3 and 4. The cracks have offset varying amounts,
the largest amount being about 1.2 inches. The roadway
pavement adjacent to the cracked area is in good condition.

The diversion canals at each end of the dam appear
to be in good condition. 1In the case of the left canal,
provisions have been made for the installation of a stoplog
gate in the canal to divert water into Willow Brook
downstream of the dam, thus bypassing the reservoir;
however, no stoplog gate was in evidence and the gate to the
sidechannel diversion from the main diversion appeared
undersized. For the right canal, provisions for a stoplog
gate are also provided, though no gate is in evidence. The
sidechannel from this canal flows to the spillway channel
downstream of the spillway stoplogs by means of a low
barrier and gate which only constrict the bottom 2 feet of
the sidechannel.

12
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The buried valves to the low level outlet pipes
near the downstream toe of the dam were not operated for
inspection. Mr. John McManus reported that the valves are
not used now and have not been used in the 10 years he has
been with the New Britain Water Company.

d. Reservoir Area - The reservoir area is bordered on
the west and partially on the southeast by roadways. The
area surrounding the reservoir is wooded, except at the very
south end, and largely undeveloped. The two diversions
feeding the reservoir are also in wooded, largely
undeveloped areas.

e. Downstream Channel - The spillway discharge channel
and the 1eft diversion canal sidechannel join together
downstream of the center of the dam and pass between two 8 to
10 foot high, narrowly separated stone walls which support a
narrow bridge. From there, the channel becomes the
streambed of Willow Brook.

3.2 Evaluation

Based upon the visual inspection, it was possible to
assess the dam as being generally in good condition. The
following features which «could influence the future
condition and/or stability of the dam were identified.

1. Wet areas at the downstream toe of the dam should
be monitored periodically for increased seepage.
The water flow from the abservation well should
also be monitored.

2. Cracking of the concrete wall supporting the
roadway should be repaired. The displacement
should be monitored periodically for any worsening
of the condition.

3. The small amount of stones and mortar missing or
deteriorated in the spillway channel sidewalls
should be replaced or repaired.

4. Spalling of the coping wall will increase if not
repaired.

5. The small depressions on the crest of the dam are
not a problem, but should be monitored for
worsening of the condition.

6. The valves to the 1low level outlet pipes are
located on the downstream side of the dam which
means that even in the closed position, the pipe
running through the dam is full of water under
pressure,
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Requlating Procedures

The intake sluice gates to the gatehouse and 30 inch
supply main are always open, feeding to the pump station.
Should the flow from the supply main be stopped, which
happens infrequently, the main would be closed at the pump
station rather than the gatehouse. The buried gate valves
at the downstream toe of the embankment are not used, and it
is not known by the owner which valves open which pipelines.
The condition of the abandoned 24 inch supply main is not
known.

4.2 Maintenance of Dam

Maintenance of the dam is on an as-needed basis and is
carried out by the caretaker. To our knowledge, no formal
maintenance procedures are in existence. Periodic
maintenance includes replacing the stoplogs approximately
every 5 years.

4.3 Maintenance of Operating Facilities

There is no maintenance done for the operating
facilities of the dam. It is our impression that the only
operating facilities maintained are at the pump station and
the treatment plant.

4.4 Description of any Formal Warning System in Effect

The dam is watched closely during storms by the
caretaker who lives on the grounds. Any blockage of the
canals or spillway, or other emergency maintenance would be
done by the owner immediately. In the event of an
emergency, the WNew Britain Police Department would be
notified.

4.5 Evaluation

The operation and maintenance procedures require
improvement, including the present practice of closing off
the low level supply main from the gatehouse at a point
downstream of the dam rather than at the gatehouse on the
upstream side of the dam. The condition of the 24 inch
abandoned supply main should be determined, particularly as
to whether or not the pipeline is sealed off upstream of the
dam or downstream, or possibly closed only by means of the
buried gate valves at the downstream toe of the dam.
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A formal program of ©operation and maintenance
procedures should be implemented, including documentation to
provide complete records for future reference. Also, a more
sophisticated formal warning system should be developed and
implemented within the time frame indicated in Section 7.1lc.
Further operation and maintenance recommendations are
presented in Section 7.
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General - The reservoir may be described as a high
surcharge storage-low spillage type project. Along with the
two canal diversions, there are numerous other pipe
diversions which allow Shuttle Meadow Reservoir to be used
to supplement the storage of some of the other reservoirs in
the water supply system which have greater drainage areas
but much less storage. Although not often utilized, these
diversions include lines into Shuttle Meadow Reservoir from
Whigville Reservoir, Whitesbridge Pump Station, Wolcott
Reservoir, and the Patton Brook pump station.

Both canal diversions into the reservoir have gates
which can be opened to allow some of the inflow to be
diverted directly to Willow Brook downstream of the dam
prior to entering the reservoir. In the event of heavy
flows, however, the gates are not adequate to handle the
maximum canal capacities, and there are no provisions to
stop the canal's flow into the reservoir, or to keep the
reservoir from flooding the canals. (Refer to Section 3.lc)
The actual capacity of the canals is limited to the flow
contained to the top of the low hillside banks, because the
canals are intercepting canals for most of their length and
run parallel to the contours of their intercepted hillside
watersheds. Therefore, the inflow from the canals is
considerably 1lower than the PMF of their intercepted
watershed, and varies with the water level in the reservoir
and the corresponding backwater and available freeboard
before the canals are overtopped.

b. Design Data - The project was designed to provide a
water supply for the rapidly expanding City of New Britain
of 1891. There were no computations found for the original
construction in 1891 or for the 1912 raising of the dam.

¢. Experience Data - No information on serious problem
situations arising at the dam were found, and it does not
appear the dam has been overtopped. During the 1938
hurricane, the high water level combined with the wind and
waves spraying water over the top of the dam and causing
erosion of the sod and surface slumping of the downstream
slope.

d. Visual Observations - Although provisions for the
installation of stoplogs in both diversion canals have been
made, there were no gates or stoplogs in evidence to
regulate the flow of water into the reservoir via the
canals. There are four foot high stoplogs in the spillway
canal and stone blocks on the canal bottom, both of which
serve to reduce the spillway capacity.
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e. Test Flood Analysis - The Test Flood for this high
hazard, intermediate size dam is equivalent to the Probable
Maximum Flood (PMF) (for the reservoir drainage area) of
2700 cfs plus a portion of the 2 diversion area runoffs
equivalent to the inflow capacity of the 2 diversion canals,
which amount to 800+ cfs for each canal. Based upon
"Preliminary Guidance for Estimating Maximum Probable
Discharges®”, dated March, 1978, peak inflow to the reservoir
is 4300 cfs (Appendix D-10); peak outflow (Test Flood) is
1400 cfs with the dam overtopped 0.6 feet (Appendix D-12).
Based upon our hydraulics computations, the spillway
capacity is 670 cfs, which is approximately 48% of the
routed Test Flood Outflow with the water level at the top of
dam, elevation 380.4. Parallel computations assuming only
the inflow from the reservoir drainage area without the
diversions are included in Appendix Section D.

f. Dam Failure Analysis - Utilizing the April, 1978,
"Rule of Thumb Guidance for Estimating Downstream Dam
Failure Hydrographs", the peak failure outlfow from the dam
breaching would be 64,000 cubic feet per second. A breach
of the dam would result in a 15.4 foot high wave
approximately one mile downstream at the beginning of
suburban residential developments which include the Lincoln
School and Slade Junior High School.
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations - The visual inspections did
not disclose any indication of stability problems. There
was cracking of the concrete roadway bridge over the left
diversion canal, as described in Section 3., There were no
indications of recent cracking of adjacent portions of the
bridge or of the roadway, which was in good condition.
Spalling was also observed on the coping wall, as described
in Section 3.

b. Design and Construction Data - The design and
construction data 1s not sufficient to permit an in-depth
analysis of the stability of the dam.

c. Operating Records - Records indicate that in 1938,
the hurricane caused waves to spray over the top of the dam
resulting in numerous areas of erosion of the sod and
surface slumps on the downstream slope.

d. Post Construction Changes - The dam was raised four
feet and the concrete coping wall was built in 1912, The
raising of the dam narrowed the top of the dam from the
original 20 feet to the present day 10 feet. The narrowed
crest is what allowed spray from the 1938 hurricane to reach
the downstream slope and cause its erosion,

An August 1963 inspection of the dam indicated the
existence of the two wet areas that were observed during
this inspection. The right wet zone was reported to be 75

feet square and the left zone was reported to be about 20

feet square. In 1963, the caretaker reportedly recalled
that the wet areas had been in existence for some years
before 1963. Thus, it appears that the wet areas observed
in the present inspection have been in existence since
before 1963.

The above described seepage condition does not appear
to have had a measurable effect on the stability of the dam.

It is not known whether the berm on the downstream
slope was part of the original construction or a post-
construction change.

e. Seismic Stability - The dam is in Seismic Zone 1
and according to the Recommended Guidelines, need not be
evaluated for seismic stability.
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

p a. Condition - Based upon the visual inspection of the ® °
site and past performance, the dam appears to be in good
condition. No evidence of structural instability was
: observed in the dam or its appurtenances. There are areas
[ requiring attention including the spillway capacity, the
E‘ diversion canals and their capability of being adequately
diverted away from the dam, and the general hydraulic ® °
configuration of the dam relative to the diversion canals.
Other recommendations and remedial measures are presented in
Sections 7.2 and 7.3, respectively.

&i Based upon the "Preliminary Guidance for Estimating
Maximum Probable Discharges"™ dated March, 1978, peak inflow ° °
to the reservoir is 4300 cubic feet per second; peak outflow
» (Test Flood) is 1400 cubic feet per second with the dam
overtopped 0.6 feet. Based upon our hydraulics
) computations, the spillway capacity is 670 cubic feet per
second, which is equivalent to approximately 48 percent of .
the Test Flood. ° 'Y

b. Adequacy of Information - The information available
is such that an assessment of the condition and stability of
the dam must be based solely on visual inspection, the past
performance of the dam, and sound engineering judgement.

¢. Urgency - It 1is recommended that the measures
presented in Section 7.2 and 7.3 be implemented within one
year of the owner's receipt of this report.

d. Need for Additional Investigation ~ There is a need
for additional investigation of the dam as described in ° ° (
Section 7.2,

7.2 Recommendations

1. Based upon the Phase I computations in Appendix D,
the dam spillway capacity will be exceeded by the ° ° i
Test Flood. More sophisticated flood routing
should be undertaken by hydrologists/hydraulics
engineer to refine the Test Flood figures. A study
should be undertaken and recommendations made by a
registered professional engineer to increase the
spillway capacity based upon the refined Test Flood ™ ™ |
figures. The study should include an examination
of the effect of the removal of the 4 foot high
stoplogs on the spillway capacity.
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A registered professional engineer qualified in dam

design

and inspection should perform the following

investigations:

2.

Inspection of the dam when the reservoir level is
high. A measurement of the water flow from the
standpipe observation well at the right downstream
toe of the embankment should be made to determine
if the volume of flow from the well is directly
related to the water level in the reservoir. An
evaluation of the significance of any flow increase
noted should then be undertaken.

Address the matter of widening the top of the dam
embankment to some minimum width as was recommended
previously by the Connecticut Board of Civil
Engineers in a letter dated December 19, 1938,
Recommendations as to the necessity for widening,
and for the amount of any widening of the crest
should be made by the engineer.

A registered engineer qualified in dam design and
hydraulics should be retained to evaluate the
hydraulic configuration of the diversion canals as
they relate to the safety of the dam. It appears
that the hydraulic characteristics are deficient in
two areas:

First, an adequate means of diverting the incoming
flow of the diversion canals to the brook
downstream of the dam must be devised to cut down
inflow to the reservoir during large storms. The
present side channels and gates are inadequate
and/or too poorly aligned to handle the flow during
a Test Flood. Any means of closing off the
diversion canals must be easily accessible and be
able to be put into effect rapidly in the event of
an emergency.

Second, as the canals are on a very flat slope, a
method of closing off the canals at or very near
the outlets to Shuttle Meadow Reservoir should be
devised, to prevent high water in the reservoir
from moving back up the canal and down the side
slope should failure of one of the canal
embankments occur.

Undertake an investigation to determine what
condition the piping system, particularly the
abandoned 24 inch supply main, is in. If the 24
inch main was not sealed and was shut off only by
the valves at the downstream toe of the dam, then
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the pipe would be under a constant head of water
through the dam and recommendations should be made
to seal the pipe at the upstream toe of the dam.
The proper method of operation should be determined
for the series of interconnected pipes and valves
buried near the downstream toe of the dam. The
condition of the 30 inch supply main should also be
ascertained.

7.3 Remedial Measures

a.

Operation and Maintenance Procedures - The

following measures should be undertaken within the time
indicated in Section 7.1l.c, and continued on a regular basis
where applicable.

1.

The stoplogs in the spillway channel should be
removed by the owner immediately upon receipt of
this report.

A formal program of operation and maintenance
procedures should be instituted and fully
documented to provide accurate records for future
reference. The program of operations should be
modified such that when the flow from the supply
main is to be shut off in any but the most
temporary instances, the upstream gatehouse inlets
should be wutilized rather than using only the
valves at the pump station. Also, a more
formalized program of monitoring of the dam during
storms should be instituted.

The cracks in the concrete bridge wall over the
left diversion canal inlet should be repaired. The
spalling of the concrete coping wall and the small
amount of stones and mortar missing from the
spillway channel sidewalls should also be repaired.

The cutting of grass on the crest and downstream
slope should be continued as part of the routine
dam maintenance.

Riprap missing on the upstream slope should be
replaced.

Sluice gates to the supply main intake chamber of

the gatehouse should be maintained on a regqular
basis to render them easily operable.
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7. A formal program of inspection by a registered
professional engineer should be instituted on an
annual basis. The inspections should be technical
in nature and should include the operation of any
functioning low level outlets.
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7.4 Alternatives ?
»
This study has identified no practical alternatives to Y
the above recommendations and remedial measures. ,
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NOTES

L THIS PLAN WAS COMPILED FROM EXISTING PLANS FOR THE
1912 RAISNG OF THE DAM AND THE (938 REPARS TO

THE OAM AS DORAWN 8y THE CITY OF NEW BRITAN
ENGNEERING DEPARTMENT. EXISTING INFORMATION WAS  SUPPLEMENTED
8Y A ROUGH FIELD SURVEY BY CAMN ENGNEERS.

NOT ALL TOPOGRAPHIC AND/OR STRUCTURAL FEATURES ARE
NECESSARLY  IDENTIFIED ON THIS PLAN.

2 ALL ELEVATIONS ARE WMEAN SEA LEVEL DATUM TAKEN OFF

OF EXISTING PLANS AND FROM FIELD SURVEY  REFERENCED
TO A BENCH WMARK ON THE OAM WHICH WAS IDENTIFED BY

THE CITY OF NEW

|
3 = PHOTO NUMBER  AND DRECTION

BRITAN  ENGINEERING  DEPARTMENT,

ENGINEER

CaMN ENGINEERS INC |U S ARMY ENGINEER DIV NEW ENGLAND
WAL LINGFORD, CONNECTICUT

CORP OF ENGINEERS
WAL THAM, MASS

NATIONAL PROGRAM OF INSPECTION OF NON-FED DAMS

SHUTTLE
RESERVOIR DAM

WILLOW  BROOK

MEADOW

NEW BRITAIN,SOUTHNGTONCONNEC TICUT

ORAWN BY JCHECKED BY JAPPROVED BY] SCALE AS NOTED
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L SHUTTLE MEADOW RESERVOIR DAM
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Lo LIST OF EXISTING PLANS

. . -

. City of New Britain, Water Works o ¢
! "Raising of Shuttle Meadow Dam" : :
{f ) Plan and Cross Section of Raising N

. City Engineering Department .

) 1909 !

S

T Shuttle Meadow Dam '

; "Sections and Details of Dam"
Board of Water Commissioners

5 City of New Britian '

. - J. W. Holden, Chief Engineer - .
Oct. 4, 1938 * 9
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. STATE RO FN THS o GRVEISIOM OF DAMS -
INVENTOh: LATA
1 v rd
-, ° /// 3‘
NAME OF DAY OR POND _ 3 atiie ™ wiw "ooe
)} cook wn, M A2 [yea ¢ o
LOCATION OF STRUCTURE:
Town HNew PBritain and “outhington
° °
Hame of Stream
1.5.6.5. uad, oy Beitatn_ tong. 72 77/ rae, 77387
OWNER: lHew Tritain Water Co, Iy ;o
- ~ (172
. ® [ ]
Address JYew Britain
Telephone
:_ P e e ———— _———mETL ST - ety —. .
Pond Used For: Urinkinr: water, —_
Dimensions of Pond: Width 1/4 i, __ Lmgth _1Mle _ Area 220X . A
E Depth of Water below Spillway Luvel (Downutceam) LY » ®
Total Length of Da~ _(4C0 % Length of Spillway 20
Height of Abutments above Spillway __@;
- Type of Swillway Construction Concrete e ’ .
Type of Dike Construction carth
3 cas . . P . » | ]
Dounstream Conditions _ Shteep <32, to W' lb wuy. oiou, -
Summary of File D:ta
) ————- w 0 ° #
\ gs Remarks _Thl: sond rnt -lu1 i5 in botn 3 Seitain and Scutabocton,  Most fyg ]n__m :
, ¥ Southington 30 it Ui classed s Soutaineilon,  Also relferonecd ander Na Ba  Lhls 1
7 ! kis a oroject of scme im o-lunce. hould be ziven to R, ', in this District. B
: -— . e ) ° q
i 5 |
2/56
® [ ] ® ] [ ] ® ] [ ] L ® ® ] ® ® ® ® q
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DESCRKIPTION OF TH™ NEW DAM

OF THR
NRW BRITAIN WAT"R WORKS RESERVOIR. s °
by Peroy !.Blake,
chief engineer, Hyde Park, Mass. |
Read st the Spring Meeting Connecticut Association of "o e

Civil Ungineers snd Surveyors, New Britain,h)ay3l1,1893.

For the conception and successful execution of public improvementer
the engineer is responeible, and early in his experience he is made to ‘@ ‘°
gee and feel that a poor piece of municipal work is neither forgotten
nor forgiven by the observing and critioal pubdblic. Fxeeed appropria-
tions and estimates he may, but this oridtical public will demand of hip
9 reasonable degree of excellence in all his undertakings, and if he
fails to attain this, then nofinancial economy can save hiu.

[ )
The municipal improvement which you are invited to examine today
and for the designing and execution of which the writer is to a large
degree responsible, is not an extraordinary nor an unusual one. It ig
but one of a class which is bound to become neceasary in the growth of
any New England city. .
[ [

New Britain was among the pioneers in introducing a public water
supply, water having deen introduced from the Shuttle feadow water-ghed
in 1857 when the dorough had a population of less than 4,500 people. At
that time there werefew public water supplies in the New England states.
An ordinary earthen dam of moderate height and simple deripn was const-
ructed across the valley of Shuttle Meadow Brook, and an ertifiocial lnske _e@ K}
of some 160 acres made by impounding the water gathered from a water-gheq
area of 619 acres. In 1890 with a population of 19,000, the city of New
Britain had utilized nearly to its fullest capacity its sourcesof wapply
supplemented as it had been in 1884 with a secondary water-shed area of
446 aores. The records of previous years showed to a committee in 1860
that much water from these watershed areas had been lost in rome years _® °
for want of adequate storage capacity in the reservoir or lake formed by
the 4am in 1857. An examination of all the factes in the case demon-
strated the necessity for a new and higher Adam and the feasibility of
annexing another additional watershed area of 476 acres. in 1891,
the city authorised the improvement of the public water supply by the _
construction of a new dam and gatehouse, the laying of a large leading e o i
main from this new gatehouse to the city, and the addition of the new
wvatershel area by the construction of an intercepting canal discharging
into the Shuttle Keadow Lake through a channel at the westerly end of the
new dam.

There are no specially uniacue features about the dam, the cansl of . e ° ﬂ
gatehouse, but 1t was recognige? that in the construction of the dam, ab- J
rolute stability and strength to retain ncakly a billion a4 a quarter ]
eallons of wnter must ne provided, that the water slope of the structure
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structure must ne adequately protscted against erosion by wave actlon
and 1ce, »nd that the joint between the bottom of the structure and 1its
natural foundation must be so tight as to admlt of no actunl flow of

. water through it. -

The dam 18 bery nearly 5§00 feet long and 20 feect wide on 1its top,
sbout 33 feet high, with inner slope two on one and outer slope one and
eight-tenths on one, and contains about 38,000 cudbic yarde of embank-
ment. Ite cost will be, when completed, very nearly $51,000. As is

I common in all properly designed structures of this kind, there is a core -
- wall rumning through the axis of the dAam. The wnll consiste mfxkxx® en-
tirely of hand-made concrete resting on a bed foundation of hard com-
pact materinl, genernlly of a grnvelly nnture, but very nearly water
ticht, and for a limited portion of the way, on hed rock of ledre of the
eame composition as that to be seen in the ahruvnt hilleide nerainst which
» the west end of the dam abuts. This hand~made concrete was buillt up P
between mould boards by hand, the matrix consisting of a strong cenent
mortar, and the fillingbeing angular fragments of stone varving in d4i-
mensione from 3 to 10 inches in prentest length. These stones were
firnly and individually beAded nith n magon's nmall hammer in the stiff
matrix until the latter flushed to the asurface under the bloweand sub-
, merged the stone. "regquent examinationes ~nd tests of the compositi-n ®
" vere made by digging into °nA breskines up portiond which hed become set
and partially hardened, and in no instance did euch examination show th-t
the mass of the wall wag other than a cloge wnter<ticht structdre. “he
writer's experience with core wall and eimilar work has been such as to
Aemonstrate that this form of conocrete is siperior in its strength and
i homogenesueness to any mixed concrete which ¢an be made and applied in "o
nny progressive buillding. The amount of cdére wall masonry of this cidss
in the dam ie 2,800 cubic yards, and the price paid per yard wae 16,
which in this case afforded a handsome profit to the contractor.

The form and superficial finish of the dam can be better understood
L by the examination which you will make of it than by any verbal deserip- )
tion. Such curves and lines in a structure of thie kind 28 lie out- "
eide the eghape and dimensions neceassary to give the renuired atablility
and strength, are Aepignel maidly to please the eye, =ni, on the inner
rlope of the Aam, to resist the wave action and the rrindire force of
floating ice.

The gatehouse in cylindrical, vith admission norte at JiCferent

elavations and anmple internal screening capacity. Tha internal Als-
meter of the superstructure or wheel-room is 21 feet, and the hinght of
wall in thie room is 16 feet, giving ample space overhend far the play ;
of the screen hoisting apparatur. The acresns ara in square sections

) and are in nll respects interchangable, so that no inconvenience can bdbe e
experienced in romoving amd replacing them. The admisnion ports are cont
trolled by heavy sluice sates loonted vithin the substructure and pro- i
tected on the outeide by 2n iron shield, which serves to some extent As n
very coarse strainer, and prevents the admigsion into the gatehouse of
lrpge floating objects. As in the case of the dam, an ex=minatlon of J

) this structure will convey a much clearer 1dea of its detalls thhn a de- °
scription at this time. From this gatehouse s 30 inch henvy cast-iron
main in 1214 under the dam to a2 point in the mendow b»elow, vwhere by cor-
venient connections controlled by suitnble gates, the water is de¥ivered

f
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into the 24 inch cast-iron lending main which supplies the city with

woter. There ie also a 24 inch cast iron main 1laid under the dam to

the o0ld gantehouse, whichit is proposed to retain and use as an alter-

native outlet 1f oceasion requires, and this 24 inch main joins by
independent connection, the new 24 inch main just referred to. VWater P
¢ n be drawvn through either gntehouse by this plan.

The vagte-way over which any rurplur water ylelded by the three
watergheds will pass from the lnke, in 30 feet in width, 2nd consiets
of a cut stone silll and arron, with paved channel above »nd bhelow. It
is estinated that at no time will the depth of water ovor thie waste- °
vay be greated th-n seven inchss.

As an aid in preserving the local purity of the water in the
vicinity nf the 4am, the bottom and slopes of the rescerveir have been
ballasted with broken stone and srmnll boulders, this work having in
view ap an important object, the preventine of turbidity of the water °
in the immedi~te vicivity of the gatehouse, which mirht be caused by
the wind wesh on 2n unprotected and rather roft shore line.

In constructing this dnam 2nd sgatehnuse, the orinknal dsm waeg en-
tirely removed and such of the material forming it as wzs found sultadble
for the purpose was deposited in the embhankment of {he new dam, and the °
sp~ce formerly occupied by the 0ld dam is now n very level reservoir
bottor tuet within the florx lines of the new structure.

The watershed area of 476 acres recently ndded, heeg been made a-
v21lable by the construction of a canal nearly &,000 feet in length.
The grade of this canal ir one foot in 1,000 and the discharging capncity = e
hes been based upon 8 cross section having a bottom width of five feet ’
and slopes on one-half on one. The ghoritest radius used in the
curvea enployed in locating thie canal is 100 feet, and the maximun
Aepth of water which has thus far been ohserved, and it vas an extreem |
caee, i five feet and three inches. The design for this canal includes
the construction in its outer bank of four waste watrs, the avallable . ®
level of vhich is to be placed five feet above the bed of the canal. :
These waste-weirs will act as relinf valves, and in cnse of the unex-
vected o~ckine of ice, or the appear~nce of other obstacles, the section
or gcectione of the canal above the point of obstruction vill be protected
from an overflow of the canal hank with 1te attendant danzer.

Thie canal is vet in »n unfinished condition, elthourh comparativaly
little remains to be done to 1t, The effects proddced bv ice Tagt
vinter and by the varving and eometimer exeeesive flow of watar Aduring
the rpring monthe, have been carefully noted an? the work of applyina =
nermement protection at the points needins it hes been bezun and will
in a comparatively short time be complete. w - ®
1

[22]
This protection will consist of naving in the form of close bedded
work or on apron work, ballastine, banching, and in one or two locnlities
evening nnd tighteninc with conctrete. The cost of this canal whan com-
pleted w11l not vary much from ?40,000. The function of this item of

lmprovement is to divert and convey the waters of three vigornus brooks -9

"'2n1 to collect in addition thereto, such surface water as formerly found
its way over the natural slopee of the ratershed unintercept~A, to the
lower land.

r—— e -
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A canal of this kind, in which the water lavel will vary greatly,

ular insnection and frequent repairs and corrections. It i nnt prace
ticable or expedient to apply a continuous Torm of protection for the
antire length of the annnl, owing to the Alsvroportionate coat which
would be entailed theradby. ¥onthly inspectiona of the condition »f

the canal will show that the looner materi=l wsrhed into tha hottonm

»111 reculre remov=l in order to restore tho recular zrade of the cannl
an? ineure a uniform delivering capacity. In very c¢old nad Ary wiiters
the banks wilil be eroded by frost and ics, 2nd1 it will he foun? recessary

to add ndditional protection ocecasionally, or to replnce that Adileplaced
by such ravages.

"he following memorandum from the report recently made to the
Soard of Water Commissionera, will bs of linterest:

#When the West Canal is completed, the city vill he in nossesslon
of the following sources of supply:?
First, the Chuttle Yeadow legervolir, with a high water
surface of about 175 acres an?l amximum storage capeuitiy
vrhen full to the level of the new waste-way, of more
than 1,000,000,000 gallons.
fecond, the lake wntershed (net) of 599 acres.
"hird, the Panther Cwauwp watershed of 446 acres.
Tourth, the Vest Canal watershed of 476 ncres.

This area is 8 2/9 times the new high wntor ares of tie
reservolr.
Taking into account the aavinx of the water which tha recnrds
show has been wasted frecuontly in the past lor vw-nt of storape
capacity, and massumine that no undue wante of vater by the many
users thereff 14 permitted, the viatershed aren now contributing e
to the rerervolr will supvly v-ter cnouph for 2 pepuloiion of at
least 30,C00 peopla.”

“he productiveness of this combined wrtershed aves 1 chown hy its

viel? of water since January 1993, at vhich time the uater in the res-

ervolr stood st an elevation of ten feet belox the cvrrflow leval of the )
orizinal dam and twenty feet below the vaste way of th» nevw Jdam. “n

the 15th day of ''ay the water h~1 ris=n trom the lowe~: point Jjust nomel

to elevation 54, and gain of 14 feet. Yet so varying iz the ylelda of

a glven watershed that it 1e not poseible to formulate ny rule, even

vith 211 the data relating to the amount and Aistributisn of the rninfall,
drainage area, storage capacity, anit draft in hand, by hich the anount of e
water annuslly avallable for ure s2bove the outlet level of the reservoir

can be dAeternined with precision. ™heens combined sources of New 3Britain
Rr:, however, so related to the reservoir that i1t will be found, if accur-
ate records are kept hereafter, thnt the range of fluctuntion in Thuttle
*eador reservoir vill be kept rithin oxtreems nenrer torether then those
obrerved in the paat. .
As a natural and dereirnble asequel tn the improvements thue for =nade,

it 12 believed that a cle-ning nf the shorees of *the reservolr betwa.n

~ 2and vhich followns aso tortuous a course, vill uniouhtedly roquire reg- g

Total watershed area 1,571 acres. e
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between the platme of high ond lov wnter 1111 result in ~n avnrecianble
{mprovemnet in the averape cuality of the water. The romoysl of all

solufble goile and vegetation around the lske anA the nrotection of tho ~

etez=mer slopes by stone hallnnting, are the principnl 1tema in this
»articular line.

"Tothing has contributed more tothe succesaful cnntuct of tha
improvements dcscribed above that tha unanimous and hesrty supnort on
the part of the Board of “ater Commissioners, reinfoeced, it 1a be-
lieved by puhlic opinion and certainly by official public action.

“rou the inception of the work nt the handa of the committee in 1891
no intarference with the programme of work haa heen made, although
the earlier portions nf the actual conatruction were not nrnceoded
with as rapidly as they might havae been. ¥han tha project ia cone-
siderel in its entirely, it 1s easily seen that no itsm of work under-
taken could have been omitted.

The dam and canal tomether with the waste way 2nd anproachee and
the ballasting of the reservoir basin were 4ona by contrnct with the
Troy Public “orks Co., of Troy, New York. The Specifications for all
of this work, and which become 2 part of the contract upon the execu-
tion of the latter, were rigidly 4rawn, 2nd to no othesr part of the
arrangenent is mors oredit Aue for the excellant results reached, thnn
the efforts constantly put forth by the officicle =nd foremen of this
Compeany. It 18 not my custom to isrue lettcrs of recommendation
which micht be interprated as indicatinrg 2 d-cided n~rtiality for one
contractor to the excldmion of others, "2 current eventa ~re constantly
shoring the small value whéss recommendations, honestly riven in some
instances have. So I w11¥74t thies time exnprese any further apprec-

iation of the work done by the Troy Compinv. “49u 111l ahortly have
ample opportunity to judge for yourselves of the corpfetency of the
work. If you find flawg, or aurht to criticise, vou are respectfully

referred to ‘Ir.RKichard %W,.Sherman, the "resident of the Troy Public
Yorke Co., vho ieg present with us to-dny to foce the verdlct. In his
compsny I can olgo single out r.Chnorles '"."rlee, v¥hko, ne the contrac-
tor, 1214 the new 24 inch main trrough which *he imrroved liguld will
find ite way tn the citizens of er Brisain, =nA vho mny be nble to
explnin to vou why his piree are tight instend of leaky. “rom whet
has been snld you may perhaps infer that neither of thes~ ccntroctors
are yet upon the black list for poor work.

Cbly a limited? portion of the w-rk done in imorovinr the water
gurnly of ‘ew ?ritain as nbove ~utlinod has bren Anv-1labor, eo cnlleq,
1g 1t haz heen the belisf of the “ommicsioners and certainly of the
writer, that Aday-labor ie too coetly a method to be enjoyed at the
public expense. There are in nll large encineerinc projecta certain
ainor and irregular portions of the work which can best he done hy
Aay-labor, bat I Yelleve that a competent anA experienced contractor
can 80 nraanize ant manare his workinms forces, tools, machinerv ani o
puppliea that he can conduct tta operations of construction under s '+
clearly drawvn contract to better advantnge and at leas cost to the
municipality which mayelect to employ hinm. “his view hae heen held
throughout by the Water Commissioners in thir case, nnAd the [inancinl
rerults have fully justifie? their judeement aa bein: correct.

-
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I vish to improve thir opnortunity bv referring to the sonnection
of “r. "rthur “.Rice, C.T. of lNaw Britaln, n member of your Soclety, w»ih
ttie project. He meode the purveye upon vhich the pleans werc hnsed and
f2ithfully nnd pxtrtxkixxix in 2 palrstaking wav supertendted the cons-
truction of tha embankment of the dam an” the superstructure of the gate
house. Ta spared neither time nor inclinaticn, and to him credit 1is
Aue for the stability of these structures, ~nd ingquiries concerning
the details of this portion of the work shoul? be s244resged to him.

As o propar supplement to the d~scription given we hsve photo-
srapng of the work taken at variloue stages of 1ts yrogress. 'The work
is nbout tvo weekrs behind schedule time. I prefer to look =2t encin-
eering mork before it i- entirely cobered up. It i2 far enouch alone
80 that you can get an 1ieca of the methols em»loved.

The vork of construction wan hegun November £,17271, and coantinueld
t111 T~omwuary 20,1802, It wae recumed Anril 7,1%97 -nd --1in ausnendeqd
Tanuary 5,1823. It was ~cain rasumed April 12,1%3% -~n” ~41311 probsbly
h2 connleted about June 15,1%03,

Some digcusrinan T~1loved, i vhich "‘eecrs “unce, Chandler, ‘oomis
and Blake participated.

Copled in the office of the
Secretary, Conn.fac.C.¥7.
from hound cony of the
Proce~din-3 c" 1994,
Tov. PR, 1946.
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Ei-'.erha.pa others have data differing from the matter here presented.
ould be appreciated if any mistakes were pointed out to me.

I go designed and supervised the work.
aper.

>
...

Hartford, Conn.
Oct, 7, 1938

|

~ir. W. H. Cadwell, Chairman

onn. Board of Civil Engineers

Re: Safety of Shuttle Meadow Dem

The following information has been collected on the above question
It

1. Herewith is the meriden sheet of the state topographical map,

walked over about one mile of each canal trying to identify their loocations .
‘ut found the map is quite different from the actual ground, so I am )
1rking no attempt to locate the canals on the map.

2. Four photographs taken by me accompany this communication.

(1) General view of downstream slope showing areas washed
out by spray.

(2) General view of south end of dam.

(3) Details of spiliway.,

(4) General view of south end of dam.
3. In the 1894 Procedings of the Conn. Soc, of C.E., pages 30-44,
a paper on the Shuttle Meadow Dam and reaservoir by Percy M. Blake
The following is taken from this

|

"There was & dam and reservoir built in about 1857 whiech seried as a

ater supply before the later work was authorized. So. the topography

f the ocontour map was taken in 1889-1890.

This early dam and reservoir

re the ones shown on the mgp.

The new dam was authorized in 1891 and

ompleted two years later.

smoved,"”

"In construoting thisdam and gate house the original dam was entirely

N

—

"The dam is very nearly 600 ft. long and 20 ft. wide én top, avout @

} £t. high, with inner slope two on one and outer slope one and eight

:nths on one "XXX",

There i3 a core wall running through the axis of the
This hand made conorete was built up between mould boards by hand.

e matrix consisting of a strong cement mortar andi the filling being

—--gular fragments of stone varying in dimensions from 3 to 10 inches in
eatest length.

These stones were firmly and individually bedded

th a mason's small hammer in the stiff matrix until the latter flushed

S S T




to the surface under its blows.”

?, H. HoKenzie, state engineer, who inspected the work stated in
discussing the paper that "the core wall is one of the best water tignt
walls taat I have seen." He said that the inner slope of the dam was -
protected by a paving while the outer slope was turfed, .

Mr., Blake said, "the waste-way XXX is 30 ft. in width and consists of
a cut sone sill and apron with paved channel above and below." "Atv no
time will the depth of water over this waute-way be greater than sev-n
inches." (Photos No. 3 and No. 4 show that the present wasie-way is -
not like the one Blake built,)

Iir. Blake recites that the reservoir will re¢ceive the run-off from
the following areas.

185 acres of reservoir surface
599 " " watzrshed above the dam exclusive of the first itcum.
446 " " Panther Swamp watershed through the canal entoring the
reservoir from the south. See phote No. 4
476 " " "last Canal™ watershed,(The map shows thet this canal
should be called the "North"™ Canal.

1706 acres = 2.66 square miles.

In the discussion it was brought out that the "F.0. Norton" brand
of Rosendale cement was used in building th: core wall, alsc that the

latter was 8% ft. wide just above the base and 30 inches at the top, ];““'”“3

and its top was one foot above the water surface whem ths reservoir
was full. Ifr. Blake also said the thickness of the dam at the wash-
line is 38 feet and the top of the embankment was 6 ft. above high
water mark.

4, In addition to the canals mentioned above the Shuttle Meadow ‘e
reservoir receives water from the Tolcott Reservoir located about &
or 6 miles west of Shuttle Meadow throuch two 20 inch pipe lines that
join and discharge in to Shuttle Meadow reservoir throush a short
lenzth of 30 inch pipe. Wolcott is abour 390 ft. higher taan Shuttls
leadow so the discharge through the 29,500 ft.égégmhe "two 20 inch"
main is controlled by opening valves at the &igc xfe end.s )

5. lLr., Holden, Engineer of New Britain Vater Dept. gave me a paper
on which were listed the areas of the different watershed supplying
the city with water. From this the following is taken:

Above Shuttle Meadow Dam 749.95 A. = 1. -
“ast Canal (Panther Swemp) 450,16 " = 0,70 " " ~-
West Canal(I ocall it 68l.60 " = 1, )

—North)

1881.’1 I - 2494 8Qe. mi.
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The above agrees with lr. Blake's figures as the North Canal has
been extended since % was first built so more area drains into it, ° °

6. I looked over each of the eanals and found them very irregular
in cross section. They are not paved excopt at the dischargs ends
at the dam. The Panther Swamp canal seems a little deeper but not
so wide as the other. We would not be very far from correct should )
we consider each cenal to have a discharge capacity equal to a canal ° o
having 6 £t. of bottom width with side slopes of 1z to 1 and
running 5 ft. deep with a canal slope of 1 ft. in 1000 ft., However,
the full watershed run off is available to the city and the canids can
easily be made large enough to get all of it so we should consider the
full area when computing the spillway requirements, -

° o
7. The dam was raissd in L1912 and the spillvay Las bewd shanlet
character since Percy 3lake built it Dhe conirg wall ig & pwr Jeouurc
not in the 1891 design. A& tes? pid wan duw: cowlh of the sicicwwy to
uncover the top o? the cors wali alsc the bobttom ol the coping wull.
The spot is marked (A) on »nhote L. A similar tesi pit was dug at tae o .

point marked (B.). 3Zach o thesc pits wes opposite inc center of a
"glide". On the back of ¥o. 2 picture I peve placed dimensions as 1
took them in & very generui w.y wicn instecting the holes. They check
very well with the drawings prepared by lLir. Holden showing cross ‘
sections of the dam, This drawing is attached. Thare is no evidence
in the test pits of any "piping™ of water over the top of the n»resent :

core wall, but there is avidence of saturated earth near the bottom of o o
the coping wall foundation and in the area between the coping wall and the

corc wall. ‘Quite a bit of the earth exacavated from these pits whows it

was very soggy with water when shoveled out,

8. Mr. lawrence, caretaker at the reservoir told me the maximum :
height of the water surface on Sept. 21, 1938 as measured by him at the ® @
gauge at the stilling basin shed was about 6 inches above the wrought
iron strap fastened to the masonry. The elevation of the sharp edge of
this iron strap is 376.02 said Mr. Holden when he called on me.,O0ct.7,1938,

If 0.48 ft. is added to this the maximum water height on Sept. 21, 1938
is established at elevation 376.5 ft. This figure &agrees closely with ° ®
4% f£t. below the top of the concrete coping wall.

9. Mr. Holden told me that he had removed sowe oi the slope paving
stones near the coping wall and found the stones were resting on a
foundation bed of small stones or gravel. My own inspection of the
coping wall and slope paving shows that therv has been no apparcnt ° °
settlament of either since they were placed in 19128, All lines and '
surfaces appear true at the present time.

10. Here are some elevations:

B-14

380.92 Top of conorete coping. ° °
0.78

380,17 Top of earthen dam

374.20 Top of fixed spillway
5.00 Ereeboard with no water going over spillway




. 380.17 Top of earthen dam
! 376,50 Water surface, Sept. 21, 1938
F 3.67 Freeboarad, " " "

376,50 Water Surface, Sept. 21, 1938
375.84 Top of present core wall.

L =356

k_ 376.50 Water surface Sept. 21, 1938
374.20 Top of fixed spillway

11, Attached is a photostat of plottings of a large number of actual
runoffs of magnitude in the northeastern states and elsewhere. It
will be sometime before the actual run-offs from the recent heavy rains
are available, as the last storm was very severe it is to he expected
that some new records for small watersheds were made.

Yours truly,

(Signed) Edward W. Bush
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/L‘: Prelininary Study of Safety Requiremonts
| of Suatle Headow Dep fors P Cobnmetl
| ‘ Y i
By Bdward W. Bush : '
B Ootoder 8, 1938

(Confidential for Bourd Members oaly):

1. Present spillway sapqoity.

- Photo 3. shows the spillway is divided into threc parts ouch about
8 £t. long on the orest. The walk way ocuts off the effectiveness of
the weir 30 that the maximun dischergs height is only about 24 in-

ches, The computation is, therefare, made on that besis.

- According to the 1911 imeriean Pockst Book tho table of
weir discharges giws for h s 2 f¢,
10.38 o.f.8. por £, of welir; but there are 6 used gutractions

Imp welr length, therefore, is 18 - 1.3 = 16.6 ft. and the total

dischargs ocapacity of the sent weir is 10,98 x 16.8 * 178. c.f.s,
a ridlculongg =181l amount for a watershed of 2.94 8q. niles. The
‘ariginal Blake aspillway had a discharge eapacity three or four times
the present one and the present drainage urea is larger than the

area oonsidarod by Blake.

I dislilce the present form of spilllway as I belleve 1t in-
vites the insertion of extra 8 inoh planks as tomporary flash doards.
The approach channsl is very shallow and oonstrioted and it could
pasily be blocked with floating iee or detwis. A masonry welr with
a rounded crest is muoch better and 4% should not have pipe holes or
wooden acoessories installed to which flash doards eculd be attaebed.

m

- , r.Blake had a 30 £t. weir built and his idea of u lomgoer
spillway without depending in a oonsidersble depth of disohargo is
uich better than a shorter weir and a greater depth, His weir length
however is muoh to0 short as lator I1ood stutistics have led engineers
to provido more aaple spillways. Reocoxrds have bheen broken every

few years as more engineers are interested in recarding the unusual
water heights.

w

m't ow Britain wvhere the results would be uppalling should the dam go
xt.
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Ro photostat churt shows muny specific reoords of run-offs
, that would Justify our estimating it vould not be unreasonable to
«gonsider a maximm run-off of 2000 o.f.8. per 8q. nile. These reoards
are, 1 believe, intenss rain falls for rather linited periods. The

equivalent to shartening the length of the weir by 6 xz_ﬁ,_go_ag = 1.2 ¢, -

sl ittt bt -
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Shuttle loudow roservolr is sbout 200 acres in extert und it will
- eoquire Juito a dit of hard rainfall to raise its surface one foot.
-~ know no records or formula that would unerringly gnide us to

- the correct answer. It sesms t0 be a matter of judgnent formed

§ Jfter a stuly of the maximm storms and run~offs. HNowever, no

- onger can it be said that Connestieut will nover bhave the inru-
rainfalls that might de ble farther mnorth because ve have Jjuat
*ad & 13 inoch storm and 18 about as big as any that ever foll
- lsewhere in New England. ., We, therefore, are sudject to any
antei.sities that night be found at any other plaee in the northeas-

] tern part of the country.

Here are same reocords of large run-ofis in torms of cuble
fout per second ver square mile of vate.shed found in Mr.Jarvis®

apers
cu,ft. vor seog. ntion Y
| Sarn plaped e Jamniien-
<500 1.8 Jay,1910 Jiad Creek,Leroy,N.Y.
1595 1. July, 1914 Green lranch,Iridgevillo,Pa.
e r..930 801 - Indm le, uwt'Pﬂo .
n..630 22 July, 1914 Canodoohly Br.E.Prospect,Pa. )
480 2.7 M.l’m Calvin M.Mnﬂlwn Pa. '
~000 3.5 July, 1916 Creek,Nicw Curlisle,Ghic
500 6.0 July,1903 Creek,Jeanette,fa. o
. 400 8.0 lay, 1894 Burgoon's fun, Pa.
i ..m 8.4 Scp.lm 911 Brook, Edneaton, Pa.

The analler the wmtorshed the grouter the likelihood of
higher figures s0 we oculd translate the last three rucards in to
/hat night huve osourred on a 2.94 8q, mi. wutershed by using the
- llag lines an the photoatat chart. Then the last three respective-
'i 1y beeome 700, 688 amd 400 e.f.s. per s3. nile.
[ = .

3. Hew Spillwey Capaelty.

To stars the &iscussion I will assume the apillway should be
. able to pass a flow of 800 o.f.8. per 8q. nmile. This mulSiplied by 2,94
® cquare zileos. = 1470 c.f.s. dischargs. Divide this by a 90 ft. spillvay
: ‘oquires each f£0o0t of welr to pass 16,33 o.f.s8. and a height of water
unning over the weir of about 2.8 ft. would @ the trick.

, re The m ar difference in clevation dotween the of
the spillvay an p of the 4am should be increased over the skimpy
a :‘:. now used. I would prefer 10 ft. and would not acoept less than

Ve PB%E is 9 £t. ut oariginally the
—3idth was £L. t% the ninimm., Also the top
surfaoce should bLe highsr along the down strean edge and the surface
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should de paved with either oconecrete or a macadam road well set
with uphaluo oll. The tops of the camal dikes should bde

fully as high and as safe as the main dam.

bnnd uaﬁo&hﬁ&o ¢ and pot p% %pht::gg;ertod.

(signed) B. W, Bush, Member
State Board of Civil manura.

BWB/C.
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— " 3 coples made 4/7/42 71~ 1 -
1l - Mr, Palmer ) - .o S
l - Mr, 2lair *‘4W'7** o peane £C] 477 o o
Britain,Conn, e e
H35omber 19, 1938

Board of Water Commissioners _ - ‘,;v.
City of New Britain ¢
New Britain, Conn.

RE: REPAIRS TO SHUTPLE MEADOW DAM
, Gentlemen: -

As you are aware the Connecticut Board of Civil IEngineers
received a petition shortly after the heavy storm of September 21,
1938 signed by about twenty persons who might suffer loss or
damage by the breaking away of the Shuttle lMeadow Dam, asking
our Board to investigate the safety of this dam all as presoribed ° °
' in Section 3058 of the General Statutes of 1918.

1

After an inspection and study by the four members signing
this communication, to whom the matter was referred, a decision
was reached that the dam at the time of the inspeotion on
. September 29, 1938 was not safe if a very hard storm and wind -
) came, and the Board sent you a letter dated October 12, 1938 stating -
we thought you should not raise the water level in the reservoir
above elevation 372 (your datum) until certain permanent changes

were made,
: Ve now direct you to make the following changes, or repairs, ® ° ;
) before raising the water level above elevation 372 referred to - 9
- above:
1, We consider the present spillway inadequate and of poor ;
design., We direct that the steel work and small bridge 1
be removed and that a permanent masonry discharge weir ° ° d
with a rounded top having no places for flash boards be 1
installed instead of the present spillway. The top of
the new masonry weir to de no higher than the top of
the weir which is at elevation 374 ft. above your datum.
. In addition to the above there shall be another masonry ° ° ¢

gpillway built that is not less than 50 f£t. long and ' -

with a top elevation of 374, with no provisions for flash ?

boards. .
(=)

If you prefer onse spillway having a length of 70 ft. g .

) instead of the two spillways mentioned above, you may ° ° q

submit plans for our approval. ;
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Any 3apillway shall have an adequate approach channel of
such design that there is little likelihood of its becoming
ologged by debris or floating ice. An adenuate discharge
channel shall lead from any spillway of such shape and

with such bottom paving and side walls as will ceuse no
scour or damage to the toe of the earthen dam when the
spillway 1is discharging at its full capacity.

ge forbid the use of flash boards at the Shuttle Maadow
am.

We direct you to widen the top of the dam to 20 ft. ex-
clusive of the 24 in. coping, also to raise the top so
the down stream edge of the top will be elevation 382 and
about one (1) ft. above the top of the coping, and so
the top of the dam slopes downward to said coping top.
The down stresm slope of the widened dam shall be not
less than one vertical on two horizontal with a [{lat
space of not less than 7 £t. having a drop of ons (1) ft.
in the seven (7) ft. horizontal located ahout one half
way down the back slope. All the present sod and top
loam shall be removed before the new filling; is placed,
and afterwards the new parts shall be loamed, sceded, or
turfed. .

The present toe shall be explorcd by excavating test trenches
to see 1if the soil 1is sogey with water, and we wish to
inspect these trenches. If sogey earth is found blind

drains or trenches shall be excavated and filled with

stones or tile drains must be installed to drain ths

present toe before the new filling 1is added.

The lower part of the new {i1lling shall consist of 4

toe fill of dumped stone or paving not less than 5 £t.
high with side slopes of 1 vertical to 1} horizonrtel.
Blind drains shall lead through the new earth filling teo
this toe of stone filling.

The masonry core wall shall be extended upward to elava-
tion 380,8am with special care heing taken to bind the
new masonry with the old, said additional masonry or
concrete to be reinforced in a satisfactory manner,
details to be submitted for approval.

We consider the feeder canal embankments near the
reservoir as a part of the construction that keeps the
water in the reservoir, thersfore, the safety of these
embankments must receive our consideration. Our Board
has not yet concluded its study of these embankments and
will ask you to supply us with detailed information
regarding them, your plans for further developuent of
the feeders, ete. On one point we have reached a lefinite

B-20
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conclusion and you are directed to romove all trees or
shrubs which later would become trees, from the embank-
nents of the feeder canals so there will be no likelihood
of the embankments becoming breached if the trues on them
are blown down by a strong wind,

6. We shall expect you to submit plans and specifications of
the changes herein ordered so we may approve them belore
work 1s started, all as outlined in Section 3059 of the
statutes, If four copies are given to us, we will be
able to render a decision on the matter sooner than if a
single set, which must be sent around for the individual
study of each of the undersigned.

Our Board is aware that the above requirements will be costly,
but we believe they are needed to secure the degree of safety which
under the statute we are bound to prescriba.

Please acknowledgs receipt of this communication to the
Chairman of our Board.

Yours truly,
CONN. BOARD OF CIVIL XENGINEIRS

Edward, W. Bush, Hember
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i_ Board of Water Commissioners \ o
City Hall \ Ps\ 0s Box 238, New Haven, ° ° 1
¥ew Britain, OGome. @0 0z ) . 28, 1942 :
Atta: Nr, i, ¥, Bagman, Chairman < —___ Re: ‘Shuttle Mesdow Dem
Gentlemen: o o ‘

Your letter of April 1, fib.\meomsurmn.
Wadhams, Chairmen of State |
was assigned to Mr. 5. B. Pal
and the writer, both

of your regquest

\\

a4

of - Oxder, for consideration
o‘r\ thoke: of the then Connestiocut Board

-

° ° q

of Civil , 1938 regarding Shuttle Meedow Dem
of the City of Bew .. An shet erder, your Board was directed to
make o m ﬁpnf- before raising the water level above . o ;
Kl"nti?‘n
‘rha\t\oﬁbr -n> directions as to repairs, such as an adequat
spillway with Wﬁm for flastboards; wideaing the dem to 20 feet; ¢ o

exploring the present toe of the eabanknent; and oconstruction of masonry
corewall to Elewvatiom 380; and bindimg the now masonry with the old o

masonry; removal of t¥ees from embeaknents, eteo. @ e ° ¢
These recommandatiens have mot been carried owt, dbut the reservoir

has been maintained not higher than Elevation 372, as per the Order of
the then Boamd,




™y

In your letter referred to above, your request now is to be allowed
to maintain the reservoir level at Elevation 374, or 8 feet higher than
the present allowanoe. . - @

A conference was arranged for April 16, 1942, and the following
were present: General S. H. Wadhsms, S, B, Palmer, C. M. Blalr, and
Ar , W, S. Wise, representing the State anﬁ ﬁo Board of Supervision
of Dans and Reservoirs; and Mr, M. W, mmk, Obairman, and Mr. J. W,

nolden, Egineer, and Mr, wWoods, npromung tho‘ion\l of tAater -
Commissioners and the City of Nq n{nm. \'
It was drought out at tl;ll wmoro‘qno that the operation of this

) -
Shuttle Meadow Reservoir had nndb:gono oertain changes sinoce the

hurricane of 1938, M}Ahﬁt timo, a.u the watershed of not only Shuttle

Meadow itself, of an’ t}'u\gr B -quarn miles, but also the watershed of “e

\ N

Whigville, totall 4\|quaro s. and the Voloott w.tershed of about

2.68 square miles, aho nn{mry to Shuttle Meadow Reserwvoir, dy
means of d}ﬂ}t\ pipe 1lnes €ha oanals, Simee the filtration plant
wes plaqod ,ln nrvzo\o _year or so ago, the Whigville watershed was
aiverted\urso y to )th/o punping station below Shuttle lieadow Dam. Plans °
are also being aolnyfntoa for diverting the water from the Wolcott
watershed around Shuttle Meadow, direotly to the pumping atation and

f£iltration plans, )

™
N
ch
As a result of these improvements, wo wers informed thet the
Shuttle Meadow Reservoir would only bde supplied fyrom its own watershed e
of about 2.94 square miles. This ochange in operating conditions
suggests anothar gonsideration of the Order of the Board,
° ° o ° ® °
® @ o [ J [ [ 2 L J [ L] L2 .
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The troudle at the time of the hurricane was due to a large extent

to a heavy storm plus winds of hurriocans proportion. The maximmm height

of water in the reservoir on September 21, 1938, the date of the

hurricane, as per data received at that time, was Elevation 376,5. This

olevation was sudbstantially 44 feet below the top of the conorete ooping

wall. At that time, the Tesarvoir water wah oiught by the wind amd
thrown over the embsnkment, landing ém Mm\mm slops and eausing
waghouts of the material on the dunltrom slope.

Owr data indiocated that uu- shuttl.o Meadow Dam was raised more
than onoce. The dam was ooz@tméted in 1891 and was an earth dem with

oorewall, nsarly 600 teet 1ong, a\nd zo feot wide on top, with upstream
/—\

slope of 1:2 and
4 feet in 1918

earth embankment we od }% 7& substantially the same slopes, and

\\// y
4 at the upstream side of the embankment to

/
glve a wpdth of “the inoluding this wall of about 10 fest.
It 18 © ogunion ¢ st of the troudle at the time of the hurriocane
wee due to \\B~ a.m(inl.y narrow embankment at the top. It is our

\_\
opinion that m@zéimry oonditions, the embanikment is stable, but
the narrowness on top is not good oomstruction, as proved by the

the ooping netruo

B-24

hurriocane floww,
It is our studied opinion that the width of the top of embankment
should be inoreased defore any change in spillway level of the lake is
authorized. We have prepared a sketoh showing a suggzested nethod of
revising the oross section of the earth embankment before the spillway

level i raised $0 Elevation 374. This sugzgested plan consists of
] L o [ ® [ ® [ [ o ® o o ® o

roam slope lbqut 1:1.8., The dam was raised aboub

\
th apinw ] ohaneod. The original slopes of the

'®

WP
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oonstruoting a substantial retaining wall at the downstrean side of the
eubankment 80 as to give a top width of at least 16 feet overall, The
turf on the top of the embankment should de removed and additional f£ill *
provided on top of this embankment, and then the $op turfed again or
covered with a stone pavement. The top of 1;)\10 proposed retaining wall -

should be at least 12 inohes higher than tlio Axisting ocoping wall. Thi:

rroposed retaining vall should extend the entirq length of the exbanime:
This method of meoting the requirements of t\a State board is muoch ©
simpler then suggested in the omog dated Decembel. 19, 19038,
This change Order is nano, w that you submit plans anmd

spacifications for these thmgeQ’ 90 ihay ve may approve them before
work is started, end also mmg w{t the sShuttle Meadow Reservoir is

supplied only from it 'ﬁhu:gl wat ol .of 2,94 square miles,

.
A sketch is enslo nu{trato the proposed trectment of the
enbanknent . K
N, /
e . s VYery truly yours, °
~N AN
/ /'/-\‘ V"’/l A //L)é”/
o ~ ‘Meuber, State Boart of Bwpervision of Dems
- ~ /l [ ]
N h /’ ‘
) Approved:
CMB:GRB \~../ Member, State Board oT Bup 'F?Iann of Dams
o
[Te)
N
@
)
° ° ° ° ° ° ° ° ° ° ° ° ° ° °
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v APR 19 ]945 g CHAIRMAN

[ J [ ]

OFFICE OF ‘T‘TE WATER CO.M'QSIOJ'O'NLN'L HASSON o

BoarD oF WATER COMMISSIONERS i W Eosme
, NORMAN T, MARSH.

CITY HALL., WEST MAIN STREET ’ Cregr CLanx

NEW BRITAIN, CONNECTICUT JosEPH W. HoLDEN

THomas F. Lupoy @ L

HON. GEORGE A, QUIGLEY

Mavon jf_,/—/

April 12, 1945

L-. Gen. Sanford He Wadhams, o hd
Director, State Water Cormission, '
Hartford, Comn.

L;— Dear Sir:

Please accept the appreciation of Mayor Quigley and myself
for your promptness and courtesy in visiting Shuttle Meadow reservoir
today in regard to the spillway conditions,

After the hurricene of September 21, 1938, and in accordance

d with the direction of the then State Board of Engineers, the spillway -

* level of the Shuttle Meadow reservoir was lowered from elevation 37L . ® g
to elevation 372,

Owing to the excessive runoff during the past few months a

! considerable samount of water was lost and is still being lost over the

h spillway. At the present elevation of the reservoir ome inch of water —-
equals 5.5 million gallms. To save same of this water a twelve-inoh -

flashboard was added raising the spillway elevation one foot to eleva-

{ tion 373 and impounding 67 million gallons,

With the increase in population eand acoompanying increase in

: domestic consumption and the unprecedented industrial consumption due :
to the war effort it became imperative to conserve all water possible, -

] In 1938 the total metered consumption was 21,917,900 cubic feet and ‘

3 in 19}y it was 312,723,300 cubic feet, an increase of 29.3 per cent.

In. view of these faots it was felt desirsble to add the one-
foot flashboard and raise the spillway elevation from 372 to 373,

M £

We request your careful reconsideration of this matter and
ask for permission to keep this one-foot flashboard in place as a
temporary expedient until next fall,

~ Mr, HJolden informs us that you have the necessary data, in-
cluding free-board, etc., for the conslderation of this problem.

—r—r——y
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We will prepare an estimate of the cost of the revised recom-
mendation of your Board dated May 16, 19,2,

*_ Very truly yours, ° °
BOARD OF WATER COMMISSIONERS
Aooleon & T g,

K Williem E. Tyler, Chairman

E e e ° ° ° ° ° o o ° ° ° ° ° ° ° °

MAURICE H. PEASE - -~ -~ - - -
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o8 METCALF & EDDY L4
yA TRV e '
J Engineers -8l
' Statler Buildil
SIATE WATE_R .Gﬂomw.. Boston 16, “258.

N S . May B, 1945

Board of Water Commissioners
City Hell
New Britain, Conn,
Gentlemen:

We:afe writing t§ confirm ourtunderstanding of the outcome
of the discussions last Friday in New Britain, with Mr. V. B.
Clerke, membef-o?'the Stste Boerd of Superviaion of Dems, Mayor
Qnigley, Chairmln Tyler and the writer, and later with Mr. Holden,
regerding the Shuttlo Meedow Dam. Question hed been raised by
the State Engineers concerning the prudonce of using acditional
fleshboards to 1ncrease the atorago capacity in the reservoir.

Present Conditions. The original dem wes ralsed & ft.
about 1910, tho‘piana having been approved by the State Authority
on September 15, 1909, and the finished work on June 30, 1911.
The freeboard betwsen the top of the flashboarcs on the raised
spillway'dnd the earthen top of the dam was about 7.5 feet.; the
concrete idii at the top of the upatream slope 's §_inchea higher,
but does not extend the'full length of the dem. Recently about
1l ft. of flashboards has been added, reducing the freeboard to
6.5 fte | J

B-27

The reservoir 1s now full and wes flowing a few inches
over the top of %hé'oxtra flashboerds. An examinetion of the
downstreem toe Of the dem revealed no evidence of seepage,

and indicaeted that the earthwork of the dam is tight and sefe,

i B e o

.

e -

o °

3 °
s __ o




Board of Water Comrs, 2w May 8, 1945
New Britain,~00nn.

The dralnage area above the dem is 1.17 sg. mi.;
runoff from adéitional area is brought in by the west canal,
1.07 sq.mi., and by the east canal 0.7 sq.mi. Facilities, some=-
whet limited, are provided for diverting the flow of the canals
into the stream below.the dam.
The_wate;q qf the Wolcott Reservoir are brought into
Shuttle Meadow Reservolr through‘twin pipes having a cspaclty
of about 12 million gallons per day; these can be reedily shut off,
The spillway at the dam has en erfective total width of
18 ft. between the steel stanchions which subport the flashboards,
This provides overflow capacity of 670 cu.ft. per sec, with a
depth of 5'ft. (wgter surfece 2 ft. below the top of the wall).
The capaclity is bglieyed to be adequate for meximum flood runoff
from the watershed of Shuttle Meadow alone, 1f the canals are

otherwise p:ovidpd fore.

During the hurricane of 1938, waves raised by the Southwesterl;

wind sweeplng over the length of the reservq}r, about a mile, broke
against the yall at the top of the dem, the resulting heevy spray
being swept over onto‘the top and bsck of the dem and washing away
aubstantial_areaa of the sods and surtace materiel, The top width
of the dem is only 8 ft., which fevored damage from this cause,
Proposed Safeguards. It was agreed that the flashboards

could be left at their present olpvation provided the waste gates
on both canals be opened and the Wolcott pipe lines closed. This

is to be continued as long as there is any overflow at the Shuttle

Meacow dam splllway. ' §

=]

It was urged that existlng overflow fscilities on the two

canals be reviewed and that if necesssry suxiliery spillways be




e e e e re— ; -

Ed

Y- Board of water Comrs. -3= liay 8,.945
New Eritain, Conn.

constructed to accommodaste the maximum expected rates of {lood flow o
independently of the mein spillway at Shuttle Mesdow Dam. It is

L understood thst Mr, Holden will heve messurements mnde of dimensions

| and elevations of existing spillwsys on the canals, to establish .
the need for snd the extent of further overflow capacity.

It was recommended that steps be taken to proviaed against
destructive wave action at the dam, the suggestion being mace that °
this could be acdvantegeously accomplished by constructing a fill
of large irregular stone fragments outside the present well,
increasing the width of the crest of the dam to not over 20 ft. and °
thence sloping down over the present rip-rap at an angle of about |
45 degreea., This would not only correct the existing deficiency

in top width but would present a steep and irregular slope against

which waves would be thoroughly broken, mihimizing the density

and effect of wind-blown wster reaching the top and back slope

of the earth dem. Rock for this purpose could vbe rssdily quarried °
out of ledge exposed across the road from the wostarly end of the ‘
dam, involving a minimum of haul,

It 1s our opinion that when these matters hesve been attended °
to there need be no misgivings as to the adequecy of Shuttle leesdow ‘
Dam.

Yours very truly, °

ALs/c. METCALF & EDDY -
By Q

Arthur L. Shaw = o

w.l‘

‘_...A 2

‘L

L A




. ,\ Memorandua Shuttle Meadow Reservoir

\

[}

- April 1, 1948 .

March 29, 1948

1. I was requested by Mr, Buck last Friday to consider the run-off factor for
the Shuttle Meadow reservoir site.

The run-off factor for use in Myers formula as generally given for this part
of the country is 30%. For this watershed then the discharge would be:

Q = 30% (4000) Y1.15 = 3220cts.

A discharge so computed is in excess because it is based on maximum flows all
over the United States.

A similar type of envelope curve based only on data in New England gives a
discharge of 1100 cfs. and one based only on data gathered in Connecticut gives -
480 cfs. Mr. Blair once recommended 920 cfs., for areas of this size, A

It is thought that the top figure is excessive and the lower figure is not safe,
because of lack of data on Connecticut watersheds this small. Therefore, the
problem should be approached rationally to determine where in this range a logical
design discharge is. -

Of the 1.15 sq.mi. of drainage area about Shuttle Meadow 0.26 sq.mi. is the
reservoir itself. It seems that the run-off characteristics are so differeant that
the two portions of the area should be considered separately.

The drainage area itself of 1.15 - 0,26 & 0,89 square miles must be considered ~¢° ¢ J
very fast becauss of its steepness but mostly because of its circular shape which -

would allow water from any portion of the watershed to flow quickly and concurrently
into the reservoir, According to my report on standard hydrographs this size and

type of watershed could reasonably flow at 0,35 (2600) = 910 cfs, Because the '
peculiar attributes of this shaped area to deliver run-off quickly were not considered - :
in this report I recommend that this figure be increased by 20%, making it 1090 cfs., - i

The report was based on a maximum rainfall rate of 2,27" per hour, Considering
this rate on the 0,26 sq. mi. area, we obtain a volume of 1,380,000 cu.ft. which
stated as a flow rate gives 383 cfs.

The total flow rate at the dam then is 1090 ¢ 380 g 1470 cfs, This can be reduced
to a run-off factor to use in Myers formula above. This factor would be 14% and -

may be subject to a factor of safety to be applied by Mr. Buck because, in case of
failure, conditions below the dam would make damages great,

This flow is quite large but it is not the only factor to be considered in the
spililway design. The storage in the reservoir will affect the necessary provisions
for discharge immensely. For example, the total six-hour storm considered as o - .
producing such a flood is 6.47 inches. S:Lm"e the reservoir is .26 4 1,15 w 23% ©
of the total drainage area, a rise of 607;' = 28,1 inches in the reservoir o«
could store the whole storm with no f. The spiliway capacity necessary is
therefore the capacity that is necessary to discharge sufficient water to reduce
28,1 inches to the surcharge required for safety. The determination of the correct
size would be by trial and error computation and could be accomplished if the =

o e emn——— a3
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limiting lengths and coefficient of the spillwey were known, * 1

The contributing areas are also considered "fast"” and from the data in my
F report the following maximum discharges are estimated.
LI
Drainage Ares Discharge ) 4
L' Shuttle Meadow Reservoir 1.15 1470 ‘ ]
[ Panther Swamp «70 780 "o ° ?
1,02 1040 '

North Canal Area

All these factors are subject to a factor of safety because of the bad conditio
for failure which exist. -
. e

If Mr. Buck has the limiting design factor on the spillway I could make a
stab at a calculation of an outflow hydrograph to determine spillway size

required.

Respectfully submitted

S )
By .

k-
L
- e SO

cc for Mr. Buck

4
i

T
[ ]
L
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UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
203 Tederal Bldg.

meer Jesourves Divisiem P, O, Box 715
SV Brench iy 8, 1968 Nariford 1, Osmm,

v, George Vood
thief Nagineey
3eazd of Watery Connissionsrs

Maisipal Building
Jev Britaln, Omaeetiond

Dear Geoxget

Tt BRI IS 4 E LT
%nnmmmam”nmmsm«
100-geny Lrequencyn

Basie Feymmlas Q300* &7 (0,08 x4 x38)
Tor Inst amal
at 5301 ad eutded:t Qoo = &9 (0.88 x 0,Y x 108)
(0. 70 og mi.) ® 340 00,14,
= 340 ses.~f%. JOF oq. .
Sor Vost Camal
at oill 80 emilets  Qop * 7 (0,88 x 1,19 x 134)
(1.19 oqe al.) « 800 sec.-f4,
' = 430 9ec.~T8, por og. Hl.
),.m.g.-l.gw
(Lmu) a
= 400 seo.-fh.
Poak Tlovw Tabde
1ate Resesvoir

:r-mm

tagy aren

allse ¢ 500 ¢ 400 = 1,240 sos.~f%,

q. e = * o0e. ~£%, POF . w,
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. OOOI" Wood -2~ ” 31. 1858,

Valuss of "S° fer maia water cocurees were based om profiles of Cumals
as furnished by you aad profiles of maturel sireams as takem frem Geologiocal
Survey topographic quadrasgle (New Britaim sheet). Draimsge area figures,
8A° in the formala, were used as furaisded By you.

L Tor your iafermticn, the 100-year floed for Burlingtem Brosk (4.1 sq. "o ®
- miles), computed by this formmla, is 1,360 pec.~ft., or 33 sec.-f8. per sq.
aile. Ths valus of *$* for Burlingtom Broak is 106 fi, per mile. Tor Lead-
mnine Brook (24.0 sq. miles), the 100-ysar fleod Yy this feymula is 220 ses.~f%.
per sq. mile. The 3% facler for Lesdming Brook is 72 ft. per mile.

-~ v Very truly yours, ‘® °
: . Bﬁ L. Bigweod,

'P istrict Aaginecer. o o
: BLBiors

P ‘o °
E

jr

h ° °




CHANDLER & PALMER oae

WATER sUPPL

BENIAMIN . PALMER CIVIL ENGINEERS sEwERaGE
SHEPARD B, PALMER 114:116 THAYER BUILDING APPRAISALS
ARPO
TELEPHONE TUANER 7-8840 -uav:::
r MEMBERE AMERICAM AND CONNECYTICUT SOCIEYIRS
OF CIVIL. ENSINEERS

& NORWICH, CONN.

ai

'
t
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August 12, 1963 STATE WATER RESOU,
COMMISSION
RECEIVEL
h_ AUG 131963
Mr. George W. Wood ANSWERZD... ... .
Chief Engineer of Water Department :ﬁg’“‘m ....................... )

City of New Britain S -

City Hall
New Britain, Connectiout

Dear Sirs

This morning I visited the Shuttle Meadow Reservoir in company
with your Mr,. Naples of the Water Department. This is one of the
main sources of supply for the City of New Britain and consists of
an sarth-filled dam several hundred feet long with a concrete core

wall in the center. On the downstream side of the dam, at the

base of the slope on the Easterly side of the dam, there is a wet
spot perhaps, 75 feet square. In this area the ground is soft and
there is some water pushing through the ground and there is evidence
of swamp grass growing in this area. On the extreme Westerly side

at the base of the dam, there is another similar area but, much
smaller, and this is perhaps, 20 feet square. It is my opinion

that these are caused by springs in the ground rather than from any

leaks actually coming thruough the danm.

The plan which you gave nme indicates that the core wall is

down at least sixteeen feet deeper than the level of the ground where
these wet spots oocour, I think it is unlikely that any water is
pushing down under this core wall and through the dam. According

to the Caretaker and Mr. Naples, this wet condition has existed for

a numbdber of years and does not seem to get any worse.

B-34

there is no dam t
I do ggEtEH?%ﬁmiil that age to the dam structure and

t 1s necessary to take any corrective action at

this time. If you feel that you want to do anything about it, then

-

vy




v -

°
I think the best thing is to cut a drainage trench from the low part

of the spillway flume and fill the trench with coarse gravel carrying
it up to the toe of the dam and in this wet area. This would relieve
the pressure and get the water downstream without any damage. I

don't think it is necessary to do this at the present time, but if

your Committee wants to do something, then I think this is the thing e

to do. The wet spot on the Westerly side is quite small and I think
does not need any attention.

Very truly yours,

CHANDLER & PALM ;
-
S / 4//’ reey

4

B, H. Palmer °

BHP/nir
cc: State Water Resources Commission
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CITY OF NEW BRITAIN =

NEW BRITAIN, CONNECTICUT

"STATE WATER RESOURCES i

Jater Resources Commission COMMISSION °
State Office Building RECEIVED
Hartford, Conn.
AUG T 5 1963
attenvion: Mr. E. A. Dell ANSWIR-D ool | Shuttle Fealow D2 -
RLFLRRED ........................... sneagrzs New Britain, Conn. [ )

Dear lir. Dell:
As per your request the Board of Water Commissioners-i
has had the Shuttle Meaiow Dam inspected.

You have in your files a report from Chandler and Palmer, Civil
Ingineers, on this matter. -
A further investigation of this dam was coniducted by members of

the department. On the wet area on the easterly side of the dam there
is an observation well. There is no record of this well being installe@b
and apparently has been in existence for a long time. There is an |
extremely small flow of clear water from this well.

A sounding was made in this well and it was found to be twenty-

(3
one feet deep. The temperature of this flowing watcer was 55°. The
temperature of the water in another non-flowing observation well,
about one and one-half miles from the first well, was 589, The sue °
thermometer was used in obtaining the temperature of thec water in the
reservoir. The thermometer was lowered into the reservoir about 20!
and the temperature at this point was 76°. $ °

Will you please advise the Roard of /"ter Commissionecrs as to i
any recommendations you may have on this matter.

Very truly yours,

,/// S L2 G-p e

Georyge Nood
[ ) o [ ] [ [ ] o o [ [ ® ® o [ o o




APPENDIX -

SECTION C: DETAIL PHOTOGRAPHS




PHOTO 1 - Hand placed riprap on upstream face below concrete

wave wall on crest of dam.

Note

PHOTO 2 - Spalling of upstream face of
concrete wave wall.
fallen chunks of concrete.

US ARMY ENGINEER DIv. NEW ENGLAND

CORPS OF ENGINEERS
WALTHAM , MASS.

CAHN ENGINEERS INC.
WALLINGFORD, CONN,
ENGINEER

NATIONAL PROGRAM OF
INSPECTION OF
NON-FED. DAMS

SHUTTLE MEADOW RESERVOIR
DAM -~ WILLOW BROOK

NEW BRITAIN, CONNECTICUT
ces 27 595

DATE Mar. 79 page__ C-1
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PHOTO 3 - Left diversion inlet.
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abutment.

Note cracks in roadway bridge

showing horizontal displace-

PHOTO 4 - Close-up of crack in bridge
ment.

US ARMY ENGINEER DIV. NEW ENGLAND NATIONAL PROGRAM OF

CORPS OF ENGINEERS

WALTHAM , MASS.

CAHN ENGINEERS INC.

INSPECTION OF

SHUTTLE MEADOW RESERVOIR
DAM - WILLOW BROOK

NEW BRITAIN, CONNECTICUT
CE# 27 595

ALLINGFORD, CONN. - B3
l WALLINGFORD, | NON-FED. DAMS | irc War. 79 mage o3
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PHOTO 5 - Spillway approach channel with stoplogs.

PHOTO 6 -~ View of spillway discharge channel from downstream.
Note stone lined channel bottam.

U

US ARMY ENGINEER DIV. NEW ENGLAND

CORPS OF ENGINEERS
WALTHAM , MASS,

CAMN ENGINEERS INC.
WALLINGFORD, CONN.
ENGINEER

NATIONAL PROGRAM OF
INSPECTION OF
NON- FED. DAMS

SHUTTLE MEADOW RESERVOIR

DAM - WILLOW BROOK

NEW BRITAIN, CONNECTICUT

CE# 27 595

DATE Mar. 79 PAGE__ C-3 _
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PHOTO 7 - Right downstream toe of slope in wet area.

PHOTO 8 - Close-up of wet area at right

downstream toe.

US ARMY ENGINEER DIv. NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM , MASS.

CAHN ENGINEERS INC.
WALLINGFORD, CONN.

NATIONAL PROGRAM OF
INSPECTION OF
NON- FED. DAMS

SHUTTLE MEADOW RESERVOIR

DAM - WILLOW BROOK

NEW BRITAIN, CONNECTICUT

CE# 27 595
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PHOTO 9 - Standpipe at right downstream toe of dam.

PHOTO 10 - Partially buried stones at left toe of dam. Possible
drain outlet.

————— e
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SECTION D:

APPENDIX

HYDRAULIC/HYDROLOGIC COMPUTATIONS
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PRELIMINARY GUIDANCE
FOR ESTIMATING

MAXIMUM PROBABLE DISCHARGES

N
PHASE 1 DAM SAFETY
E- . INVESTIGAT IONS .

New England Division
Corps of Engineers

March 1978
»
D .
. ¢ . o o d ® L ° ® °
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Project

Hall Meadow Brook
East Branch
Thomaston
Northfield Brook
Black Rock

Hancock Brook
Hop Brook
Tully

Barre Falls
Conant Brook

Knightville
Littleville
Colebrook River
Mad Kiver
Sucker Brook

Union Village
North Hartland
North Springfield
Ball Mountain
Towashend

Surry Mountain
Otter Brook
Birch Hill
East Briafield
Westville

West Thompson
Hodges Village

Buffumville
Mansfield Hollow
West Hill

Franklin PFalls
Blackwater
Hopkinton
Everett
MacDowvell

MAXTMUM PROBABLE FLOOD INFLOWS

NED RESERVOIRS

Q D.A. MPF
(=fs) (sq. m1.) cfs/sq. mi.

26,600 17.2. 1,546
15,500 9.25 1,675
158,000 97.2 1,625
9,000 5.7 1,580
35,000 20.4 1,715
20,700 12.0 1,725
26,400 16.4 1,610
47,000 50.0 940
61,000 55.0 1,109
11,900 7.8 1,525
160,000 162.0 987
98,000 52.3 1,870
165,000 118.0 1,400
30,000 18.2 1,650
6,500 3.43 1,895
110,000 126.0 873
199,000 220.0 904
157,000 158.0 994
190,000 172.0 1,105
228,000 106.0(278 total) 820
63,000 100.0 630
45,000 47.0 957
88,500 175.0 505
73,900 67.5 1,095
38,400 99.5(32 net) 1,200
85,000 173.5(¢74 net) 1,150
35,600 31.1 1,145
36,500 26.5 1,377
125,00 159.0 786
26,000 28.0 928
210,000 1000.0 210
66,500 128.0 520
135,000 426 .0 316
68 ,000 64.0 1,062
36,300 44.0 825
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t" e e
E MAXTMUM PROBABLE FLOWS
BASED ON TWICE THE
‘ STANDARD PROJECT FLOCD
(Flat aud Coastal Areas) _ _
P [ ] [
River . SPF D.A. MPF
(cfs) (sq. ®i.) (cfs/sq. mi.)
i 1. Pawtuxet River 19,000 200 190 e o
2. Mill River (R.1.) 8,500 3% 500
3. Peters River (r.1.) 3,200 13 490
F' &. Kettle Brook 8,000 30 530 U
S. Sudbury River. 11,700 86 270
6. TIndian Brook (Hopk.) 1,000 5.9 340
‘p"_ 7. Charles River. 6,000 184 65 ® ®
8. Blackstone River. 43,000 416 200
b -

9. Quinebaug River 55,000 331 330
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ESTIMATING EFFECT OF SURCHARGE STORAGE

b
r

L

#_ OUTFLOW-

ON MAXIMUM PROBABLE DISCHARGES

INFLOW, g,

STEP 1: Determine Peak Inflow (Qp1) from Guide

Curves.

STEP 2: a. Determine Surcharge Height To Pass

..Qp1...
b. Determine Volume of Surcharge
(STOR1) In Inches of Runoff.

¢. Maximum Probable Flood Runoff In New

England equals Approx. 19, Therefore

STORy )

Qpz = Qp1 X {1 —
19

STEP 3: a. Determine Surcharge Height and

""'STOR2"’ To Pass ""Qp2"'

b. Average ''STORy'’ and ''STOR2'* and
Determine Average Surcharge and
Resulting Peak Outflow "Qp3’".




"RULE OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

STEP 1I:
STEP 2.

STEP 3:
STEP 4:

STEP S:

'/' QpT = |28

DETERMINE OR ESTIMATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAILURE.

DETERMINE PEAK FAILURE OUTFLOW (Qp1).

- 8 —y 3
Wp= BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 40% OF DAM

LENGTH ACROSS RIVER AT MID HEIGHT.
Yo = TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE.

USING USGS TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

ESTIMATE REACH OUTFLOW (Q,p) USING FOLLOWING ITERATION.

A. APPLY Qq1 TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING
VOLUME (Vl) IN REACH IN AC-FT. (NOTE: 1IF Vy EXCEEDS 1/2 OF S,
SELECT SHORTER REACH.)

B. DETERMINE TRIAL sz.
Qp, (TRIAL) = Qp, (1 =)

C. COMPUTE V, USING Qpp (TRIAL).

D. AVERAGE Vy AND V, AND COMPUTE sz.

Qp, = Qp, (1 - @)

FOR SUCCEEDING REACHES REPEAT STEPS 3 AND 4,
APRIL 1978
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